Protective effects of 5-(N,N-dimethyl)amiloride on ischemia-reperfusion injury in hearts.
An Na(+)-H+ exchange inhibitor, 5-(N,N-dimethyl)amiloride (DMA), was used to probe the possible role of Na(+)-H+ exchange in ischemia-reperfusion injury in coronary perfused isolated rat right ventricular wall. In DMA-untreated hearts, 60 min of ischemia resulted in a significant rise in testing tension (RT: 174 +/- 8% of preischemic level). Thirty minutes of reperfusion further increased RT (273 +/- 12%) and induced a poor recovery in developed tension (DT: 28 +/- 4%). Both the rate of tension development and relaxation (+dT/dt and -dT/dt) recovered to a similar degree. When 1, 5, or 20 microM DMA was included in the perfusate (3 min before ischemia and in the first 3 min of reperfusion), the maximal postischemic RT of the heart was reduced to 204 +/- 21, 166 +/- 15, and 139 +/- 45% of the preischemic levels (P less than 0.05), respectively, and DT was 39 +/- 3, 63 +/- 10, and 79 +/- 8% of the preischemic levels (P less than 0.05), respectively. Similar qualitative recovery of +/- dT/dt was observed. Recovery was similar if DMA was present only during reperfusion. DMA treatment also significantly protected against creatine phosphokinase release during reperfusion. The results demonstrate that DMA can significantly protect the heart during the initial stages of reperfusion. The data suggest that Na(+)-H+ exchange may play an important role in the development of cardiac dysfunction and damage during the first minutes of reperfusion.